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Abstract of JP2002200757 

PROBLEM TO BE SOLVED: To provide a bubble 
jet (R) system ink jet print head in which a 
thermal insulation means is provided around a 
heater so that energy being supplied to the 
heater in order to generate a bubble can be used 
efficiently, and its manufacturing method. 
SOLUTION: The Inkjet print head comprises a 
substrate in which an ink supply manifold, an ink 
chamber and an ink channel are formed 
integrally. A nozzle plate having nozzle formed 
therein is laid on the substrate and an annular 
heater surrounding the nozzle and an electrode 
for applying a current to the heater are arranged 
on the substrate. A thermal insulation layer for 
suppressing upward conduction of heat 
generated from the heater is formed above the 
heater. The ink jet print head can be fabricated 
on an SOI wafer having a multilayer structure of a 
first substrate, an oxide film and a second 
substrate. A manifold, an ink chamber and an ink 
channel are formed integrally in the first substrate 
and a nozzle is made through the oxide film and 
the second substrate. A thermal insulation barrier 
forming the annular heater surrounding the 
nozzle by limiting a part of the second substrate 
annularly is formed on the second substrate. 
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CO)TEOSSJft»E 1 ?! O lift .1 u m<J)f§a<J)i?: 

?r> T)l^-+ LZtz\ilr<»£3iJ;^Kv*\i 1 5 0 
fcmy7=-i-yC7/?->HA»3C«*t»i«U»feB30fB5fi. R^. 

[ o o 6 1 ) x t%T. 0 ve|=5p r u1£"i3U\ . ^'tfi i 1 
6 ^ffilZ^V h US>^ h5^"u" ft>^/5Q - ZV 0 

(DrEosgjvfcKi 7 ota«iz»aiaf«^ 

C OO 6.2) «Jea)^lzfeifi3t\7i:7T h If 

1 > o. t>,ua>smi'4i^f>:u"3 ysgftR 1 2 < 

0 ^&IPJX X v ^ V ?T * <I t IZ <t ^ t : ft 16-2 0um 
MO! <2 SZfti. 2 2 S U LTf3«© 1 

••^». 77,11 1 2 2 tt±a^TE0S55ft:K 1 7 o. v 

zi yffiftiw 1 4 o » y y "0 ivsi rfcisn 2 o x 
v?y^^ctizj;^r^ vtzt>): ® 1 biz^Ljb 
a^ryU3^(bK i apRtfyij 3 VBfti'i 2 3 

x v fv^.T * £ ± I Z-Jt *3 tmsAT *«fii& 

cod S3] a.i 7-tt, 7.^ h uy>h *o - ypRiz i 

1 lxa yd f't I ra, 5- 
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wastes* x «. * yet;?*. ;c n L-4 v x i?* « 

[doe 4] <V??r^i V«p?^JrVV 

»t*«x vf'u&t £#£m 5>**t*x v * 
T^are ?.o> ais>; x v * y s r * £ 

sasisd 75 X?i-v * <r>srct3 -f * y x 

• 14 x * v.^T.ri; -Jt/t. *, V7 * W M 1 1 4;tt<tt <J) ; 

frst ir. sis i 1 pti^yvz+yn r i a^^ct 

IX, jy?*vyA^'4tikmz4yo? + yh n' 

i eflsjgjrtW+ii. uois^tix-y^v^ttttUBLfcli' 
ai 3 7? x v *v ? v*e^ts -< =* vi •> * >7 n 

[0 0 6*6] 0161 H V7 |z*tft«5ST7?r,KU^ 
Lfcttifi S>T}tfc C o>W5£ T© ±9b*ffi IC 

vM625iau^(D : ff> 7 ^*sr ft &«jr wif i e 
□ <r>ft$ i=sa i r ^<j>m» mm ^Jst ? t*£sti # 55 

CO 06 7] 01 9ft. fltt^Pv h 1 62<J)j$2)fT> V 



v'j3'^ t ^i /sttft^^jg^^l;^ 

5 ttawioa p v h .1 0 2 (J>Js)c^ r - 

vffl fh^ 1 - 7 3 i? ^ tt o . 3 u fr^x r ^ ti V I as ? 
2o>. Vrf^ ? ^P^ji0RL=H^: 

' ^ ^ -3 V i JTvSV is ^ m ^ MEBS 7 » o ri 

'[OO89I.0 8A iZ^n t>= k yo'^dSi. %'#V u 

ot ffisi s ij ^ 7 M v h a v F <o»ia* 2» VAVP * 
-r*g\ ^nwiiokPBTtt^^f^^V 1 ^.^ 1 - 

[00 7 0J 0 2O|:?pt/i JT5II. TE0SKft».27O 
-5 2 3 0,0)^1 X * JU H 2 1 2 i Jlf9> TiHtttt 

<x»^ yo *v y% \\MkkW?M 224 sjf&iT*.* d©» 

2 2 4 ttTEOSHftR 2 7 0, i» U ^ V&ftlfc 2 4 OR 

JE* v 9. >=t * li J*P 5 O M m »f a u * om tt 

> l 32>m^fcT^>. 
C'0 0 7 li ^t^; 02; 1 JCfn U^r it 51=,, ^5.2 1 

LT7?r h y^k'tea?*- YVy 

X h >S*z- vpr li / 7 )>a 2'e fliJBjrf ^ ti 5> WttojrEP.s- 
»rt:i»2.7 o.seai^ti, flr«tte2 6o'-(j)i9 
(DrEosi$fb^2 7 ot,«l«l:fta4*ti*. 
[oo 7 2] *i>r-. TrtieoJ;di:^rt?n^7 h u 
^ K/^- vpR.^Xv f : U^y ; ^.fc LT.rEOsKftR' 

2 7/o, t'U u.vkrtm2.4 oat/^yb vsft^2 ; 2 : 
o.'siia: x> ^ v o t * * ^ T^* 1 6 ~ 2 0 u rn 
axsr5i?j,|r^y7^2 2 2$ku'u «ftS2-eo' 

^i^^rEOSKftK^^o^l^^v^LT^i umfl 

J«(D1fi ii r^^«fD 7 0 v h 2 6 2 

:f O O 7;33 0 2 2 li •. • 7^.'K--U^ V.^ X -;VPRl2'jcV i ; 

.g»ai?ti/=5*5 2 1 oRtf smjg2 6 o- ^x .y 
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£ t iZjt ^ X**jtf ? * 2u. Afctt IZ; > X .FZ-if ^ 5 
, X*ibf2 1 2^^5T^^(J>3i^i^^t*3Surn 

fzfcJU xy*v7lzj;U&;tf£t**^:>a^V.'i2T 

Op, Q y h 2 G 2 £tf U T«ttJf(0 2 Oft 2 6 O ' ) £ - 

y.b've^jtsi $*ifcw»es eoaijBA&d-ft*. c<j> 

too? 4] ®2 0tt. aeeizij*Lfctt3H77* h U 
|Zift*t3 0)3- 5^ V7fB(E) a D«2:8o)^to : : 

. : : : l~jft*t*a> 3 : - 5 1 -r 3>*f in mt 93 n y 

b 2 6 2 WJ)m l-Tltf.Wg 2 6 □ SSJffj i^S&ffi^ z< 

to 07 5] i24tt. *5aWO)«0)seS6JB5fi|-tt^^ 
. ^ L fcfflfig}? » U; ; i2-5 a ttuug 2 sett- ^ 

02 4(J)C1.-C1; C2-C2. C3-C3W1Z Jt ^ yOfrlffl <D 

&m jf» rw ffi© V 

.79 «*aii& 3 o 0 «B 7'o)<t o'izseis ? h. s&tfjjzso 

K'SIHcorHin-lfisulatef)^ x->^3 10 (D«jg^2'^ 

JHt»T«*fi*+i^ so]^i-M3i ott-jai:SiS 
ISO 1 1 t ? 1 U:|r«rt*tifcKftW3M 

2fc. SfbK3 1 2±|ZJS*?tl^»2«5i531«3(Dtt 

e«ja^«UTi^. orr/ss istssi m.vOq 

^fcBaffcl»3i 2|*5Slg«i3 rifl)*ffi5»lfc^^ 
5S2SJJ53 i3 6a*t-U qV¥fSA*U>/.-y. 

to. 07 7] iwibso 0 <j)sa 1 ©us 3 i 1 



©ftr*v$ v/v3 2.4 13* 79 r 

1 (n*B«ll3fct * £ * V* Jl/ 3 2 6 6'r> T *y 9 
**74J>32ejZ-f V^^miST^VX.^H 32 2 

* 7*>U 3 26 1 $*tt£j3&>J 7 J> NEW r 13 

•1 v v- * V v 2 o ife? uti * h % c t r ' 

[0O-7Q] ttT. SOI^jl-V^S 1 O03i$fcW3 1 

afcttjr; 'cw-JrpiZi w ^c?^^vm3 2 4cd±23s 

(t«2^^3 1 3(W9?|3^orft2 0u mliHfl)J9* 

^ r^r." -f v 9 -r > A 3 2'4M^ vc? i>tai»- 

3 0 J OCW^Ai^^iZ^<^Jti77^^. 
(OP? 9J $0l^x-/>3 1 0<J)»TtfiB3 1.2^2/ft 
2^«3 1 3|Ztt, . ^ ><7^ V/^ 2 4 (J>^,U^|3W 

% *fyo*vy*HQ 2 e cpp^mzMsz 
r * te(Siz 3 e o fts^-rt * n 

COO 803 S0l^x-7>3 1 ;; O0)^2Si3 1 3 0)- 
SPft > Z)M 3 3 O.^ K USI ^Ee^cDy^ 7Vly^«tffl t- 5 
3 .4 OSJfMf^. ib^ -a> t -~>3 3 4 Ottf^ l y 

'a 2 j zrJt-.y.t- *J)f*jMB^ y ^ MJffi fti ^ V J W Z t\ r ^ M ; 
Ctil3^M5Ss^tR3 1 3<7)ft{j<DWtti:Sgl3i?^ r 
«+?^; t-5 3 40ll?S2^^3 1 3(J)^, T^b 
-TVC^ WS3 2 4 0)±i5|Z-ftS LTcSf^^SjT.Ms 
CSS 3 4 2 iz J: UK uaa n r^s: * ti i Z t iz ct - T 

»J5S*tl*.. COJ:olZlUf«*K!a!3 4.2 EL t- 5 3 4 
S'J^I?r> k Jt< . t: - 5f 3 4 O flJP, £ A* 55 2 St£ 3 

1 3 ibg '^.r iffi icea.^ii z£mt*&* <&fe « 

W^E4M3 4 2|3li^<P»tt*^*tS^jE>-»« 

3 4 2 0)r*i»i3fW2:<nK»aj/Mi*tjj-- 

^.^Hct y <t*MIA® ^ 3 4 2 ftijgfif £ft3>. i 

C0081] t-3 34 "0 6»/KJC6*tlfcSS£5IJS3 1 3 
<T)^a0|Ztet- 5tflSIR3 5 0ft5JJ5^ ? t)^». C<J?t- 
^1 IJf 3 5 o tt t - ^ 3 4 o O&iS ti <^.^ 

2 3 4 2^S!fyi^ttofSS'Jt,t : ? 3. W.»*85S3 
4 2ht, ttUR LfcJ:ol3, t©f*iSJ6J3feH«jl3^ttsfe- 

Coos?] t-5 3 4 piz'tt ^♦Bft^eniDr; i 
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Co p 8 3). v^&B ao'o' a^cnfgjo? 

*>s *y <yof\yi. 

ft0'^'91>a7 |v7- U>* l' ;: A V-'l'^V tVO^Sfc^ 
. <D^V^iim34/o"o!^3^J:^^siZ62a^tu i 

SOl^x-^4 1 0±|^jdj^n^ S01^:L-y\4 1 Q 

f v 4 2 4 ir^ >o ««fa T-i? zz)n it h" 4 2 

2 O 2 4 0>^Yzi'S r 5 US 1 

hv-t>ji/H 4 2 2 k^LiiST-^ -vs. -v* Jb'4 2 
6iirfV9>TVn.4 2 4'^«i^«lz3Bjd'*..?hV; c 

\z<f yc? m ^ju 4 2 e t<ai s.^^i* 

ffiafttfaO. -r^cttasiitiz r U7 i-j>ehiz>cd 

' S b r ort\ V-i>^ > * /i 4 2 6flS ; : 

: Cb:p 8. 6 5 ^- 1 T\ s 0 1 i 1 - /> 4 : V 6 aj 65 f t BS 4 1 

aai>» sitS4 '1 '311^^-43.0^^^ tu ift- 

4 4 OSjetfT*; t- 94MO 6^*1**1 
JS2Sf&4;r3 

fc-4>4 4 6|-tt^ft4C06ii>5>^ 

co/oa 7]'-*. *&»*?^<bb-S4 40tt««i:: 

if U r.-< /.*a 2-4 p)i*)5?izw v 03 aosiftf.; : ;; 

' v C? ^ f V /1 3 2 4 3 lz 'i?jba 8 o : . 



• -.3 3,4 b iz./bl ^BfKS'*ff»*n..ir.ti tf . . t-^^.d 
\#ffc^jfe C J: I fc* ttM^a; o 4 5i: j: u f ^ 
U"t£3 * ti ^ C i: $ nT *'cf)x2?^T fc'fc 

2 oa iT,6 siizjjs t id i:a« f - ^trjgtt ^: 

1 00:39] H-7W%'r/^9iHl^^:|: . 

-f V^ ^ V /<3 2 4 ^677^ 3 3 0-iiI UT-f V 9 
;fi 3 8G' C.i.Oi^ £ ^ ^ 
[OO QO] CpttJ L^ri^^ilSHtfg-titt^Sl^^o^yS 
71139 2U^?tv/-q>J. t5Xtt»7^lit«J)ttl=S(| 
ti'- ^VC?*> V/<3 24rt|Ztt^V-p> r ,V4)t'3 a - 

'to o,9 1] ^ t^ctdlz. 7UVhAv^-f>9 

ttai^jb'-^AlI^tltt. K-7-^«<0M7il/39 1 

6 5* * 7^ 47 1? ^> h t m aa « cd v ^ 7 ; 1 3 9 2 ^ m a V ^ 

"COO 921 Jt^ ^^^-VM3 2^M^« 

CJ) -f V^' -> ^ V M UTLk ^' T / ^ 7 3 9 1 ..• 3 9 2d)BBj> 
liw^ixWrJSU. a /rW7JU3 9 ,1 , 3 

COO 93] t UT. t-,534 0fti^i^tt^y^ 
C009VI] ir tr. /^7Jl/39 1. 39 20)K8fift5¥ 

mzv* yo f.r v m 3 2 4 oo^sp iimz * * t>-^ y 

033 0J)aS56J«i.JMd*\-5(D^ BSL/:«!(D«f-V9 

3 2 s'«j)is> ii-r yo ^ v>>\3 2 4 ivj'js^ri . 

tt.C . -f V9 fvV'|324 t-i yo J- v *it p 

2*6 Jb ps^ ? itt i f- « m 7 ) u« ikjtji.3 2-9 ^ «s^ : ti r : 

L'^flir. -f ^3 sb^tf ;\7ll/3 9 2§M^^ 

^JZJ^^.T^ 

^00 95] HIZ, t-5 34 0ft»f,$b? i: ^2? 

t53 1 3^ia uTffia)2?/aizfea? n^c-t^jftwa 

3 4 2 1 St)j jqi'w ^ n r. t- 534o&> iak u h:' 
afcX*H,¥- 0)-f 3 8'OA.6fci5$afS.< M. x • 
^K^^iE 6i^± L r /V7M//3i971v: ; 3 9 2(i>ii3i/)> • 

;[0 096] ^i^fZ SOlOi- A>3 1 O J;{gftK3 1. 



22-12 



[S¥Zlil 13) 



■(-'■■ 





CP ■O9.9l. 03 0^^B.3Ttxtf N 3trS0»^x~/V3 
2 jS«.Q- 1 3 U)J9 ^rftif*J 1 ;0: M m~ 3 0 y ®£ L 




atF««3.6 05»rtLfcttjS5iSC^'t; <D?$>*. t 

3 s o t Lr ttrEo«ft^p^|^ cfcirras: 
<r. «!'<w« o)K rb« ru» A«am a? ^i r : c <d 

.i t> Vfi 3 c i &t c iiiw«\Ha 3 4 2 <di*i 

fc- 9ttt?M 3 3 O ^ £6 T; 5 til 3>J # f32? 3 4_2(Di*j 

mmxtotibik 'i'&ysMs.to'ti.* 
&ZM*mm 342 vmst 




. •*« a;,i in, ^l^p^^^^lpg® 

jf^*± y*y7? i V Hm& U TMAH(r 



'[OlOi] 03 411 ^11,3 30^^^^ 

u/ifeffi^s i a= fc-(D7 y ^ ji 3 3.0 t - 

^JAtt. 1. 6-2 0.U mf?/5(0CGf.?T»1 ««3 1 T & 
Wh%. H ^5. 7? t- 9ft*m3 SO. S5 2«tJ5 3 I3S 

ro i o5] ^^?.f^^ji/^jiffliji3 2 e i t- 3 

^ai^3 S O, ;,50l - /\ 3 1 0<T) '%2&*£3 1 3 R 
V t;»ft^;3 1 S^Sfcf 9 3 ; 4'Od)^f«fii^7 rzjVil/H 3 v 

. 2;e 0± i»i l zip^x r y t ^ c t iz <t ^ 



328tt^r^@3 3cnef«r^^^Q^tfi 

;= %i>Ztztti <T)g£ ^ U/4. 3.6 o t * v 5^ 
ZpkM 25 1 -f f /VfcrtfflUl 3 2 8 CD/525 " " 

- -orE&fiflft^ 3 > o^i7?v Sb:T» ^ ;»« 3. i-» « 

SMi.0 3 611 Siii*dt»fc3ft i@!.5 3 1.VU 
^f^Lr^V5?t>^3 2'4S^.fy;^v^^ 
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' J: -d .t»aS ? hfc &i b a*; - ctiiz & y. ■ tt*? b** 

fOl.O:8] ( @3 7Jll/@3 8i& S 2 7 |Zm Ufc«aT, 

1Z&® r *i d IZ55 1 4-.1 1 wtftm &2Ly*yOT 
, *£fclz-^r^/di£ft<b. 

t^*/* *£b*§g»#f£?tt. @3 4<Ct»U336 

/^«iz^;C^^^#f y^tiimu^nuiK^o 

K&MZWh 8 i:^ U/f i 3 IZ. -f 5 : >7f.> 2 4 

SSTMix-:^:/? t T.7-.^il K 4 2 2 fciite's 

b/z AtosesH^ai (?) -c v c? t>x ^ h 7 u,v h a- * h ap 

[o 1 1 1] 

* m iz j: y t - 4 u ft: &bi* m£*<n 



• [0 1*1 33 ®Z|z. /l7;^K-t^-i:,b, 
tot 1 «3^r:i:. soi^x-^i»ft:Raz{|f2«. 



if- b>Tfi$^T^C t IZ j: -ii*, os* jms t 
-f-V ^W;^ £> ^ V {7 ^ V i JkS8 ^Mz b T 

*. v ^ r.^» 'tt if m a x<2* « ni< ^ « * 

o/t^9[fciSS9y(J)fsiSiftil»5a*^^ Lfctfp-P. - 

- v^iff^*«feirii5te(i)iffiiz>^ii,tfi t br» 
arii>2 if e^hi t vw&l is n? a i . 

to-1 10] W±.'A^a)Sk Ll^*feB^I¥fBlZ" 

©»i Hittt^ T a : , t - 2 : v>« ft;. U zi v»» ftwi i > 
<tm b r » ^ ^ h ^ « jg» c/jg e, 

in* tt fc« (S ^ 'ft Tifl X- » * . 

to i"B 3 ttmo)>\?i\r*jxvb (>asmw<i>3t(n' 

v'Y Z>U Vf -f VC? -X v h o>- V 

0 o±ai 55 <bw ?ft@^t -1 v 9 « ;e j> iai'iais ^ ift 
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nasi ^^o)ga ^t>-»Kflfffiirj:iV yjy 

[0 7jj fckw mtenStt JBSB IZ&* -< v£ *J i- v -K 

CE8A3 ^7 iz^Ufc^y^{ii^^^ajt Lrif. l 

[®8DJ ® 8 A <J>B3- B3tt |Z Jt'V-l' Qt lB 3 0) £1 

[S93 .BO Ai:^L/irfVC7itttf30)K«SQ£m3; 

[01 OAJ Elai-^L^VSUtftftf^yStf 
v ttttJ * tt z>x p r * (DM j • 

- : [0 1 ,o b] : m 4 izin vtz Hyo&ftb k^ : <yo & ■: 

[0 123 Q4»J/Q5|Z^L ; ^«^CD-r v^ajiia 
SB r*7f >9 yi »/K7U lv a> H S&ftsr SSfiJS 

«>x -yy. ^s&s t Vifli? 

[0 1 33 GZJ4^^{3 3|z^; LA=«iap?.i- 
tts%*-<yO v>x v K 7U V> a K £WiS r-&'iSIS 

%m 3- v ^ v x V hh? jj v Ka v i? ^k»35 r o& \ t 

.[0 1 7 ] '{E}4^2^Q'5IZ^ L^i20)V V^^V 

« t 9 s> x „ uvhAvF £&>is ? s$ is 

C0i si ; 0 4 S e/0 3 ! L>c« i2 a; a. y>j 

;zm?z<i yo yx y> 7j v h a y H£&r>s g-*ig*s 



;CS;f.©3: -0 435 {>S g IziS tTtW^^ ^<*&#; 



[0,2 03 - s S3.8A^U,tS38D!Z^t?!:ffl>S(T>'f-V9"V 
13 © 8 A l ^ L 0 8 D i z ;n L tT£ '< V 9 • 




«. icatss yo '*> x -> i» ? u v »- a v'm^s t 



h ^ h a v 1? cd^ V 'Oi i# *m r ¥ 360 

* [02 5C}* 02 4 (bC : 3, C^ljZJ;^^>9?tai25<J> 
[02 6]' 024 \Ztt l.tt-i'y? "itai2?<J)36«.W^{S 
C02 7 3 *3e^O^«olZf|l<D^ttpilJZ^^-< V>7 

[02 83' 'He? <J>o-D«jfzd;?)^ V^iiiSI.O^iE 

[02 9A] " 02 4i=sS U^W ^^ttilSIA^-fVO 

datt^ H * > » z: 7. d&JtWT Ztt 9><tm i 4 tf)C3^c, 

[02 9B3 02 4|Z^ L/tW V^t±iiiai^Avf .>9 

fb-i-yb vi-Sh 7'jvh a'v H$«^ : T^ii^T"' ; 
; : '[03.O "'0 2*iz^L/cftr>2aw >^«»tai^«r 

^=>ff -V 9 i>x' v h;7 U V K a H T 5ifl T > 

i wfffi@^sy v .fe«ii02 4fl)ci-ciaiz J:*mr*aD07 

, * ffll* 0 2 T4 OC 3-C3 » |Z J; ^ w _cf 0 X & - 
•'[ 03 23 0 2 4 \Zrn L fc«ig <J> -f V -9 Htcb B ^ 3* 
i>x v 'h7'J V h a y HSSS^TT 4s? 

;^|ifSia s 7»y, iis2 4 ^ci-cittiziatii0T* 

'6Uy ^'fflttE 2 4 (T>c3-'c3Uiz J:^wtB0t-©^.- 
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Wfffi0"C » ^ &iUttE2 4 d>c t-c 1*114 5MEBE1 T 
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